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(57) [Abstract] 

[Problem] Being simple, it is superior in mass productivity, it o 
ffers ridge * pattern formation method of thepolymer optical 
waveguide core which can connect with optical component 
easily. 

[Means of Solution] As for this method, step which forms liqiri 
d useless poolbeforehand in portion which should form polymer 
optical waveguide, step which fills photosensitive substance of 
liquid to said liquid uselesspool. illumination doing, through 
mask where specified ridge * pattern was forrredvis-a-vis 
photosensitive substance of liquid which was filled in liquid 
uselesspool, step which forms pattern latent image. After said 
pattern latent image formation, it possesses with step which 
removes unirradiated partof photosensitive substance making 
use of solvent, furthermore, portion where thephotosensitive 
substance remains with step of removal due to solvent 
lightdesignates that it makes core in order wave conduction to 
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[Clairr<s)] 

[Claim 1 ] Being a method in order to formridge * pattern whic 
h corresponds to thecore of polymer optical waveguide, 

Step which forms liquid useless pool beforehand ui portionwhich 
should form polymer optical waveguide. 

Step which fills photosensitive substance of liquid to said liquid u 
selesspool. 

Illurrination doing, through mask where specified ridge * patter 
n was formedvis-a-vis photosensitive substance of liquid which 
was filled in theaforementioned liquid useless pool, step which 
forms pattern latent image. 

After said pattern latent image formation, to possess with step 
which removes unirradiated part ofthe aforementioned 
photosensitive substance making use of solvent, furthermore, 

Portion where aforementioned photosensitive substance remain 
s with step of theremoval due to aforementioned solvent light 
wave conduction ridge * pattern formation method ofthe 
polymer optical waveguide core which designates that it makes 
core in order to do asfeature. 
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[Gaim2] Being a method which is stated in Claim 1, 

After step which forms aforementioned liquid useless poolbefore 
hand, step which forms groove in order to install theoptical 
fiber in specified position of aforementioned liquid useless pool. 

After step which fills photosensitive substance of liquid to theaf 
orerrentioned liquid useless pool, photosensitive substance of 
aforementionedliquid which which was filled in aforementioned 
liquid useless poolis placed in aforementioned groove and step 
which does of theaforerrent i oned optical fiber positioning 
furthermore possessing, 

Aforementioned core core and light of aforerrentionedoptical fi 
ber ridge * pattern formation method of polymer optical 
waveguide core which designates that you connect asfeature. 

[Claim 3] Being a method which is stated in Claim 1 , 

After step which forms aforementioned liquid useless poolbefore 
hand, step which forms groove in order to install 
themicrooptical element in specified position of 
aforementioned liquid useless pool. 

After step which fills photosensitive substance of liquid to theaf 
orerrentioned liquid useless pool, photosensitive substance of 
liquid which whichwas filled in aforementioned liquid useless pool 
is placed in theaforementioned V groove or rectangular slot and 
step which does of themicrooptical element positioning 
furthermore possessing, 

Aforementioned core and aforementioned mcrooptical element 
and ligfrt theridge * pattern formation method of polymer 
optical waveguide core which designates that you connect as 
feature. 

[Qaim4] Being a method which is stated in Q aim 3 , 

As for aforementioned mcrooptical element, laser diode (LD), 
light emitting diode (LED), incident light diode (PD), the filter , 
lens and mirror , ridge * pattern formation method of 
polymer optical waveguide core whichdesignates that it is 
selected from diffracted ligjit child, and groupwhich consists of 
light polarizing element as feature. 

[Claim 5] Being a method which is stated in any Qaim of Clai 
ms 1 through^ 

As for photosensitive substance of aforementioned liquid, ridge 
* pattern formation method of polymer optical waveguide 
corewhich designates that it consists of reactivity oligomer and 
photoinitiator asfeature. 
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[Qaim6] Reactivity oligomer of liquid which isstated in Claim 
4 General Forrrula (1) 

[Chemical Forrrula 1] 



(In Forrrula, Ri , R2 to show hydrogen atom, halogen atom, 
alkyl group , the alkoxy group or trifluororrethyl group in 
respective independence, Xi , X2 ,X3 toinclude alkyl group , 
alkyl ether group and aromatic ring, to display connecting 
group whichat same time at least includes one OH group, as for 
Y polyrrerization activitybasis 

[Chemical Forrrula 2] 



Or 

[Chemical Forrrula 3] 



It shows. ) With ridge * pattern formation method of polymer 
optical waveguide core which designates that it is a epoxy 
oligpirerwhich is displayed as feature. 

[Qaim7] Being a method which is stated inGaim4 , 

Reactivity oligprrer of aforementioned liquid General Forrrula ( 
2) 

[Chemical Forrrula 4] 



«t«K XI*7jc*IR^ B**^*, ADy* t 7 
to ZliTEst (!) *fcl* (ID |C»**i4xiK*-> 



(In Forrrula, X displays hydrogen atom, deuterium atom, hal 
ogen atom, the alkyl group and alkoxy group, m displays 
integer of 1 to 4. Z below-mentioned Forrrula (I) or (II) is 
epoxy group which isshown, 
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[Chemical Formia 5] 



[Chenical Fonrula 6] 
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(3) 



In Fonrula, x,y shows existence fraction of each unit, y to besm 
all may be 0 in conparison with x . ) With ridge * pattern 
formation method of polymer optical waveguide core which 
designates that it is a liquid silicone epoxy oligomerwhich is 
displayed as feature. 

[Claim 8] Being a method which is stated in Claim4, 
Reactivity oligomer of aforementioned liquid general formula (3 

) 

[Chemical Formula 7] 
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\z0V$>Z>Zh\t#l\ R } , R 2 ti\ 



Ridge * pattern formation method of polymer optical waveguid 
e core which designates that it is a liquid state silicone type 
oligomer which isdisplayed with (In Formula, X displays 
hydrogen atom, deuterium atom, halogen atom, the alkyl 
group and alkoxy group, m displays integer of 1 to 4. x,y 
shows existence fraction of each unit, both x,y are not 
timeswhen it is a 0. Rj , R2, displays methyl group , ethyl 
group and isopropyl group, RJ and R2 maybe equal. ) as 
feature. 

[Qaim9] Being a method which is stated in Claim 4, 
Reactivity oligomer of aforementioned liquid general formula (4 

) 
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CH=:CH-CR3 



(4) 



(a*, xitikmm*. btmsset?. 'wfism*. r 



(5) 



[its] 



Ridge * pattern formation method of polymer optical waveguid 
e core which designates that it is a liquid silicone vinyl ether 
oligomer which isdisplayed with (In Formula, X displays 
hydrogen atom, deuterium atom, halogen atom , (he alkyl 
group and alkoxy group, m displays integer of 1 to 4. x,y 
shows existence fraction of each unit, both x,y are not 
timeswhen it is a 0. R, displays methyl group , ethyl group 
and isopropyl group. ) as feature. 

[Gaim 10] Reactivity oligomer of liquid which is stated in Qai 
m4 general formula (5) 

[Chemical Fomula 9] 



(5) 



R 



X 2 , X 3 r*7JU*;u£, T)\> 



(In Formula, Rj , R2 hydrogen atom, halogen atom, alkyl gr 
oup , to show alkoxy group or trifluoromethyi basis in 
respective independence, Xl , X2 ,X3 toinclude alkyl group , 
alkyl ether group and aromatic ring and display connecting 
group, asfor Y polymerization activity basis 



[ft1 o] 



CH 2 =CH-C-0- 



[Chemical Formula 10] 



*fctt 
[ft 1 1 3 

CH 3 O 
I 3 II 
CH 2 =C C-O- 



Or 



[Chemical Formula 1 1] 



It shows ) ridge * pattern formation method of polymer optic 
al waveguide core which designates that it is a acrylic oligomer 
asfeature. 
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[Technological Field of Invention] As for this invention, gener 
al optics and minute optics field , with theuseable, it is 
something regarding optical waveguide which at same time 
usesthe polymeric material in various optical waveguide , 
optical integrated circuit and optical circuitry sheet etc which 
are usedwith optical corrrnunication field , and optical 
computing field, it regards ridge * pattern formation method of 
especiallypolymer optical waveguide core. 

[0002] 

[Prior Art] Generally, making thin film polymeric material it is 
easy with spin coating method and dip methodetc to do. 
Therefore, as for polymeric material in order to produce 
optical waveguide of large surface areait is known from until 
recently as preferred material. In addition, when polymeric 
material is used, there is a benefit that can producethe optical 
waveguide, on substrate where thermal processing with high 
temperature is difficultsuch as semiconductor substrate and 
plastic substrate from fact that thermal processing step with 
high temperature isnot needed in case of film formation, in 
comparison with when quartz or other inorganic glass material 
isused Furthermore, also flexibility of polymer and production 
of flexible optical waveguidewhich utilizes toughness are possible. 
From such thing, optical integrated circuit which is used with 
field of optical cormxinicationand, it is expected that it can 
produce in large scale * inexpensive optical circuitry sheet or 
other optical waveguide part whichis used with field of optical 
computing, making use of polymeric material. 

[0003] Polymeric material which until recently, is applied to o 
ptics field assumed thatthere is a problem in point of 
environmental resistance such as heat resistance or themoisture 
resistance. But, recently, benzene ring or other aromatic group 
is made to include, or material whichimproves has been reported 
heat resistance by fact that inorganic polymer isused, ( for 
example Japan Unexamined Patent Publication Hei 3 - 43423 
number). This way, as for polymeric material, thin film 
formation is easy, high temperature treatment is not neededand 
in case of film formation, because it has benefit that, 
furthermorealso problem such as heat resistance and moisture 
resistance is being improved, theattempt which is used for 
compilation of optical waveguide has done. 

[0004] Photo rocking or selective photopolymerization rretho 
d which makes monomer include in the polymeric material as 
forming method of optical waveguide which consists of 
polymeric material, reactingwith monomer with illumination , 
makes refractive index difference of unirradiated portion ( 
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Kurokawa and others, Applied optics Vol.71 646 page and 
1978 ),application of method which is used for semiconductor 
processing such as lithography and etching ( lrnarnura and 
others, electronics letter , Vol.27 1342 page and 1991 ), 
there is a method ( pick-up ^ * 5 and others, SPIE1 1 Vol. 
77 379 page and 1 989 ) which uses photosensitive polymer or 
theresist. Among these method of pick-up ^7 simplicity 
is highest, issuperior even in mass productivity. 

[0005] 

[Problems to be Solved by the Invention] But, from notion that 
where, it designates conventional photosensitive material 
which usesthe polymeric material, as thick film it is a 
characteristic and a solid which if said polymeric materialhas, 
like below extent and which are done problem occurs, 
scattering in namely, ultraviolet and visible region is large, 
ligfct transmission characteristic deteriorates,it possesses thing 
or other deficiency which gives adverse effect to also loss of 
theoptical waveguide where resolution decreases to occasion 
where pattern reliability at thetirre of especially thick film 
decreases, hardens, produces. In addition because absorption 
loss or other decrease of material is not consideredvis-a-vis 
transparency, it possesses deficiency that also optical 
waveguide loss ishigh. Because of this, optical component or 
other practicality which is produced making use of this said 
rmterialhad insufficient aspect. In addition material which 
includes benzene ring or other aromatic group in order to 
increasethe heat resistance, has had also another deficiency that 
birefringence is large. This when polymer thin film was formed 
making use of that kind of material, themolecular chain and 
especially benzene ring or other aromatic group orientation 
doing inside thin film, isin order to reveal optical anisotropy. 
Because of this, optical waveguide etc which is produced making 
use of the this said material had had polarization dependency, 
assuming, that strength of incident light wasfixed, output 
characteristic fluctuates with fluctuation of polarization aspect. 
Because of that, that kind of polarization dependency becomes 
problem when it usesactually as optical waveguide of especially 
single mode type. In order to cancel this kind of polarization 
dependency, it becomes necessary to usecorrfcining with 
polarizer etc there is a deficiency that becomes 
actuallyconstitution of optical device considerably complicated 



[0 0 0 6] Sfcft»?«M£miTXSXft*ft«J| 
D!lfii3i<**tt*lS»yHA*»f=a*fc»l=, * 
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[0006] In addition when optical waveguide is made making use o 
f polymeric material, when thereis a relief, because it becomes 
shape which gets over that, itbecomes impossible to connect 
optical waveguide and optical fiber or luminescent element 
andthe photodetector directly. Because of that, it makes each 
element separately, positioning does withthe block and 
connects, or makes optical waveguide first, positioning 
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afterdoing, or other measure which installs light emission 
photodetector beconxs necessaiyaftenvards, causes high cost of 
optical component conversion 

[0007] Therefore, as for this invention considering above-men 
tioned atuation,being something which you can do, it possesses 
simple patterning talent, issuperior in heat resistance and 
moisture resistance, at same time being sirrplerraking use of 
liquid state reactivity oligomer to which birefringence is small, 
is superior inthe fabricability, it is superior in mass productivity 
and it designates that theridgp * pattern formation method of 
polymer optical waveguide core which can connect with optical 
component easily is offeredas objective. 

[0008] 

[Means to Solve the Problems] Therefore, in order to solve abo 
ve-mentioned problem, as for theridgp * pattern formation 
method of polymer optical waveguide core which is based on 
this invention, being a method in orderto form ridge * pattern 
which corresponds to core of polymer optical waveguide, 
thestep which forms liquid useless pool beforehand in 
portionwhich should form polymer optical waveguide, step 
which fills photosensitive substance of liquid to said liquid 
uselesspool. illumination doing, through mask where specified 
ridge * pattern was formedvis-a-vis photosensitive substance of 
liquid which was filled in liquid uselesspool, step which forms 
pattern latent image. After said pattern latent image 
formation, it possesses with step which removes unirradiated 
partof photosensitive substance making use of solvent, 
furthermore, portion where thephotosensitive substance 
remains with step of removal due to solvent light designates 
that it makes core in order wave conduction to do asfeature. 

[0009] After step which forms preferably and liquid useless po 
olbeforehand, step which forms groove which consists, of the 
for example V groove in order to install optical fiber in both 
sides of liquid uselesspool or shape of any of rectangular slot. 
After step which fills photosensitive substance of liquid to 
liquiduseless pool, furthermore it possesses with photosensitive 
substance of liquidwhich which was filled in liquid useless pool, is 
placed in thegroove and step which does of optical fiber 
positioning core andlight of optical fiber connects core. Or, 
after step which forms preferably and liquiduseless 
pool beforehand, step which forms groove which consists, of the 
for example V groove in order to install rricrooptical element 
in specified position of liquid uselesspool or shape of any of 
rectangular slot. After step which fills photosensitive substance 
of liquid to liquiduseless pool, furthermore it possesses with 
photosensitive substance of liquidwhich which is accurrulated to 
liquid useless pool, is placed inthe V groove or rectangular slot 
and step which does of rricrooptical element positioningit is 
possible core and rricrooptical element and light as method 
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[0011] 



[ft 1 2] 



which isconnected In case of method of the latter, as for 
rricrooptical element, laser diode (LD), the light emitting diode 
(LED), incident light diode (PD), filter , lens and mirror , 
those which areselected from diffracted light child, and group 
which consists of thelight polarizing element are desirable. 

[0010] Regarding to method of above-mentioned any, photose 
nsitive substance of the liquid is possible as consists of 
reactivity oligomer and photoinitiator . In this case, it is 
desirable to be a oligomeric compound where reactivity 
oligomer of the liquid is displayed with General Formula (1) 
below or any of (5). 

[0011] 

[Chemical Formula 12] 



(1) 
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[ft 13] 
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[ft 1 4] 

O 

[00 16] ) 
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[0012] (In Formula, Rj , R2 to show hydrogen atom, halogen 
atom , alkyl group , the alkoxy group or trifluoromethyl group 
in respective independence, Xl , X2 ,X3 toinclude alkyl group , 
alkyl ether group and aromatic ring, to display connecting 
group whichat same time at least includes one OH group, as for 
Y polymerization activitybasis, 

[0013] 

[Chemical Formula 13] 

[0014] a 
[0015] 

[Chemical Formula 14] 



[0016] So it is shown. ) 
[0017] 
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[0018] (In Fonrula, X displays hydrogen atom, deuterium ato 
m, halogen atom, the alkyl group and alkoxy group, m 
displays integer of l to 4. Z below-mentioned Formula (I) or 
(ll) is epoxy group which isshown, 

[0019] 

[Chemical Fonrula 16] 
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[0020] 

[Chemical Formila 17] 

[002 1 ] In Formila, x,y shows existence fraction of each unit, y 
torx^smallnriybeOinconparisonvvithx. ) 

[0022] 



[ft1 8] [Chemical Fonrula 18] 
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[0023] (In Formila, X displays hydrogen atom, deuterium ato 
m , halogen atom , the alkyl group and alkoxy group, m 
displays integer of l to 4. x,y shows existence fraction of each 
unit, both x,y are not timeswhen it is a 0. Ri , R2, displays 
methyl group , ethyl group and isopropyl group, Rj and R2 
maybe equal. ) 

[0024] 
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[Chemical Foimila 19] 




9 

CH=CH-CH 3 



[0 0 2 5] Xl*7k3t!5** 2**15*. /\n 

[0 0 2 6] 
[ft20l 



[0025] (In FonmIa,X displays hydrogen atom, deuterium ato 
m, halogen atom, the alky] group and alkoxy group, m 
displays integer of 1 to 4. x,y shows existence fraction of each 
unit, both x,y are not timeswhen it is a 0. R, displays methyl 
group , ethyl group and isopropyl group. ) 

[0026] 

[Chemical Formula 20] 



*3-Y (5) 



[0027] (3t*. R 1t R 2 tettl?tl%k±LiZ7m 
15** /\Qy>J5*, T)\,*)\s&. 7JU=i*v£*fcte 
K<>7P^-P>^;US^^L, X,, X 2 , X 3 teTfr 

[0 0 2 8] 
Ifc2l] 



[0027] (In Formula, Rl , R2 hydrogen atom , halogen atom, 
alkyl group , to show alkoxy group or trifluororrethyl basis in 
respective independence, Xl , X2 ,X3 toinclude alkyl group , 
alkyl ether group and aromatic ring and display connecting 
group, asfor Y polymerization activity basis 

[0028] 

[Chemical Formula 21] 



CH 2 =CH-C-0- 



[0 0 2 9] 
[ft 2 2] 



CH 2 =C- 



-o- 



[0029] 

[Chemical Formula 22] 



[0030] tTfito ) 

[0031] (D ftmtrmo>#mtfmvs>y. 



[0030] It shows. ) 

Here, collecting benefit of thing where photosensitive substance 
which isapplied to this invention is reactivity oligpmer of 
liquid, you inscribe. 

[0031] ( I ) Photocuring before doing, state to be liquid, because 
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g*U *BI»lcJ:y«ftf6H3ft<JS<ftoTt+»4» 



[0032] (2) *«fcr4Baa)ttBA<at*r*feSfc 

[003 3] (3) * 'J^T-A<7>yA(cHS$*i« 
[0 0 3 4] 



[0 0 3 5] ^^0^O)X7tx o ^v^^-'j =r-7-»«(DiS # 

=Ht\t. (D . (2) -ea^tisjift*^** 



[0 0 3 6] *fc*5eP^0)v l j3->S*»j3*-7-tt» 
ib£fek 4, 4' -v7vhX>if;U7-t? h>, 2, 6 

- v— (4' -7v K*>tOu) v^OA^y>, 2 

6 - v- (4' -7vK^1fil/) -4-^TJUv^ 
P^y>ft^eX7vKft^ v7^b^a^ 

[0 0 3 7] *fc^W©7^;US*V:*^-*ma> 

it£®. 75?Ktfb>ft£©75Kfc*fc, 4. 4' - 
v7i/K^<>V;u7-tr h>. 2, 6-v- (4' -7v 
K'OtfJlO v^P^/>, 2, 6-v- (4' - 

7> K'O-tfvu) -4-y ^;uv^q^*+t/ 



[0038] *Ml:aot, LfcSJC51±^'Jd-7-« 



uniformitycan be n^de high it is superior in light transmission 
characteristic of ultraviolet and the visible region, film which is 
hardened with illumination becoming thick, itpossesses 
sufficient resolution 

[0032] (2) Because photocuring before doing, state is liquid, ther 
e being aportion which possesses relief, planarization being 
possible, it permeates all over, film formation which 
corresponds to variousshape becomes easy. 

[0033] (3) In order oligomer is connected by random and to har 
den, casewhere it hardens it is possible to make birefringence of 
material small. 

[0034] 

[Embodiment of Invention example] Below, polymer optical wa 
veguide of this invention is explained in detail on basis ofthe 
ernbodirrent. 

[0035] Polymerization of epoxy oligomer material of this inve 
ntion is done by fact that CTOsslinkingit does by connection 
with light between epoxy group which isincluded in component 
which is displayed with General Formula (1) ,(2). In order to 
cause crosslinking reaction efficiently in fully, it is desirableto 
add photoinitiator. As photoinitiator, generally if sornething 
which is used as photoinitiator itshould have been, it can 
increase sulfoniumsalt and osmium salt or other 
photocationic polymerization initiator making 
representativeones. 

[0036] In addition polymerization of silicone type oligprrer ma 
terial of this invention is included, when dueto reaction of 
photosensitizer and oligomer. As photosensitizer, azido 
pyrene or other azide compound , 4,4-di azido benzai acetone 
and 2,6-di - (4' - azido benzai ) cyclohexanone , the2,6-di - 
(4 1 - azido benzai ) - 4 - methyl cyclohexanone or other 
bisazide compound , diazo compound is representative ones. 

[0037] In addition polymerization of acrylic oligomer material 
of this invention is due to reactionof photosensitizer and 
oligomer. As photosensitizer, biphenyl triketone benzoin, 
benzoin methyl ether , benzophenone , acetophenone , 
diacetyl or other carbonyl compoundand benzoyl peroxide or 
other peroxide , azobisisobutyronitnle or other azo compound , 
azido pyrene or other azide compound and4,4'-di azo K 
benzai acetone , 2,6-di- (4' - azido benzai ) cyclohexanone , 2, 
6-di - (4* - azido benzai ) - 4 - methyl cyclohexanone or 
other bisazide compound , diazo compound is representative 
ones. 

[0038] Following to this invention, when it produces optical wa 
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[00 3 9] 



[0040] <mmm 1 >m 1 \t. *&w\zb t~3<& 



[004 1] Z?\*CMz^ WTf^LMS^xE (1 ) 



[004 2] 

[lt2 3] 

CH 3 -<H^>-C -^0CH 2 CH -CH 2 C 



vegiride nuking use of thereacti vity oligomer materia] which it 
does, like below to do it is possible step. It applies namely, 
oligomer on substrate or cladding, or inserts in liquiduseless, 
positioning does, illumination it does through mask, it formsthe 
optica] waveguide ridge * pattern portion which is not irradiated 
by dissolution and removal doing withthe solvent. In this way, 
optica] waveguide which is produced to be superior be able 
todecrease birefringence in addition when polymerization doing, 
because there isnot an orientation, in solvent resistance, 
polarization dependency is small because of that,at same time in 
low wave conduction loss, is superior in heat resistance and the 
moisture resistance. 

[0039] 

[Embodiment of Invention] Below, this invention furthermore 
is explained concretely with Working Example, but this 
invention is not something which is limited in these Working 
Example. 

[0040] <Working Example 1> Figure l is schematic diagram in 
order to explain each step of one example ofthe polymer 
optical waveguide pattern formation method which is based on 
this invention 

[0041] First in beginning, solution 10 which includes with epox 
y oligomer and thephotoinitiator 2 wt% of liquid state which 
possesses structural formula (I) which is shown below the was 
manufactured 

[0042] 

[Chemical Formula 23] 



(6) 



OK 



[0043] (3J«K n = 1. 2, *fcl*3) O^lz, 
St (a) |Z^Lfci££ 4 0 /imxigs Omm X;g£ 5 
Ommfl&fitf) 1 1 £%-T6j5£ 1 O O U mtOXTtf* v 
2a^Sffil 2 b±\ZMf8.2tltzZf=rv \*Z?*- 
A 1 2 Ltz* Z0)JL7\l* 1 2 a OMttmi* 

85/imT*1. 52f&ofco 

[0 0 4 4] Z^=y v 2 Oft*: 0)1 1 \z 

^<D%&^ 0£iiAL/c (01 (a) ) o Sft&ASL 
-3=?v h7t-A 1 2±lzg] 1 (b) \Z7FLtz£oUft 
i«/^->^tt^7X^ 1 3S^rLTmf (U 
V) %^ 4tmttLtz mi (c) ) B ZO®. UVft 
Mfili2000mJ/cm 2 tfeof; o ^0>&, Z 0) 

Um£4vz?n,t;-)\,mfc-(:m&LtztZ*> % tx* 

t 3<DX*)y h/^->1 3 alZflElV ft®%n<D*& 
^i^yt'Ji7-A«L. 11 (d) \ztf?£ 



[0043] (In Formula, n=I,2 or 3) Next, platform 12 where epox 
y resin 12a of thickness 100 m which possesses liquiduseless 
llofdepth40 mX width 50 mmXlength 50 mm which is 
shown in Figure 1 (a) was formed onthe substrate 12b was 
prepared index of refraction of this epoxy resin 12a was 1 .52 
with wavelength 0.85 m 

[0044] This solution 10 was filled to liquid useless 1 1 of this plat 
form 12 ( Figure 1 (a)). After solution filling and on platform 
1 2, through made 1 3 whichpossesses kind of optical waveguide 
pattern which is shown in Figure 1 (b) ultraviolet ligfit 
(UV)optical 14 was irradiated (Figure 1 (c)). In this case, UV 
light irradiation dose was 2000 mJ/crrC. after that, when this 
sample was developed with isopropanol solution,only 
photoirradiated part epoxy oligomer of liquid state could harden 
in accordance withthe slit pattern 13a of mask 13, could 
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SSO. 85/imtM. 5 2lC&4«fc 5 ICsJIjg £ ftfc X 
1. 5 3 5©affiiO)UVafcI#*y|B 

8lfrbS437Si 7 ^T^^u^ ^— Kf*>*;i> 

ftg;£S&18 (SE*4 0/im«4 0/im) tfftHt'Sfc 

£oT5 cm(0fi*lz«mtt5L, »Aa*sasifei: 

MO. 8 5/imTM dBWT> 1. 3|imf1 
. 5dBislT, 55|/mT?3. OdBiaT"C'& 

tiXAl. 55/imt'tO. 1 d B&TT*tfco7c 0 £ 
^>|Z, C<&ft8»B<D«*l*7 5^/9 0%RH<D£{4 



[0 0 4 5] <§gffi0l2>9gffi«1 tH«ft*a(zJ:y 
jRttOX/K+vtf-'J — SfflL\ 8 /imxitis O 
mmxfi£ 5 0mmW;ft 1 1 ^JiLt'»^i 
— KfflO)^*>*;i/ftS3iB (i$8|im, i8iim, 
AnO. 3%) ZttSlltzo C(D*«iSI»Sy-f v>^ 

Lf;tl6, 1. 3 u mV 1 . 5dBlUT, 1 . 5 
SfjtmT-3. 0 d BfilT-Cfeofc. *fc. »Aft*<Bfi 
t£l*;j££ 1 . 3/imT?t»fi1. 55|imft0 

. IdBUlTtfeofco £bfc. ca)*S«B0lB5feli 

7 5°C/9 0%RH<B£ttTICfclxTt lBfl&±*» 

[0 0 4 6] <££013>£ffiffll tEI»ft*56l=J:y 
, ^T<D«a6a (2) (#^2, 0 00) 

B%&nBLfc£B£jiH\ *»y;u*-Kffl<D^^> 

jtJl'ftSXB (Ii8fim, (S8/im, AnO. 3%) 
*f*BLfc. Z0ftlB*BSy-f -»yv-C=*oT5 

. 3/im"C1. OdBiaT. jfcftl. 55//mf1. 5 

1. 3 |im-0fc»fi1. 55/imT'tO. IdBIUTT* 
fcofco £bf^ Zttftg>£&0)ig&l3:7 5°C/9 0% 



[00 4 7] 



produce ridge * pattern 1 5 of kind of shapewhich is shown in 
Figure I (d). index of refraction after hardening was 1 .535 with 
wavelength 0.85 m after that, index of refraction at time 
of photocuring being thewavelength 0.85 m in this ridge* 
pattern 1 5, in order to become 1 .52, applying epoxy reanwhich 
was adjusted, it hardened, produced optical waveguide. It could 
produce nultiple modes channel optical waveguide 1 8(depth 40 

m width 40 rn) which possesses core 1 7 which consists 
ofthe UV hardening epoxy resin of index of refraction of 
cladding 1 6, 1 .535 which consists of epoxy resin of theindex 
of refraction 1 .52 with this operation ( Figure 1 (e) reference). 
This optical waveguide was cut in length of 5 cm with dicing saw, 
when the insertion loss was measured, with wavelength 0.85 

m with 1 dB or less and 1.3 mit wasa 3.0 dB or less with 1. 
5 dB or less and wavelength 1.55 m Jn addition, 
polarization dependency of insertion loss in wavelength 1 .3 

m also also being 0. 1 dB or lessin Furthermore, loss of this 
optical waveguide 1 above month did notfluctuate in under 
condition of 75 °C/90%RR INDEX 59 TRANSLATED AS: 
wavelength 1 .55 m.. 

[0045] <Working Example 2> Channel optical waveguide ( dep 
th8 m, width 8 m and n0.3 %) for single mode was 
produced with Working Exarrple 1 and same method making 
use of epoxy oligpmer of liquid, making use of liquid useless 1 1 
of depth 8 m X width 50 mm X length 50 mm This optical 
waveguide was cut in length of 5 cm with dicing saw, when the 
insertion loss \vas measured, with 1.3 mit was a 3.0 dB or less 
with 1.5 dB or less andthe wavelength 1 .55 m In addition, 
polarization dependency of insertion loss with wavelength 1 .3 
m and was 0. 1 dB or lesswith wavelength 1 .55 m 
Furthermore, loss of this optical waveguide 1 above month did 
notfluctuate in under condition of 75 °C /90 %RR 

[0046] <Working Exarrple 3> Channel optical waveguide ( dep 
th8 m, width 8 m and n0.3 %) for single mode was 
produced by Working Exarrple 1 and same method ^raking use 
of solution which adjusted liquid state silicone epoxy oligpmer 
and photoinitiator 2 wt% whi chare displayed with structural 
formula (2)(molecular weight 2,000) below . This optical 
waveguide was cut in length of 5 cm with dicing saw, when the 
insertion loss was measured, with 1.3 mit wasa 1.5 dB or less 
with 1.0 dB or less andthe wavelength 1 .55 m In addition, 
polarization dependency of insertion loss with wavelength 1 .3 
mand was 0. 1 dB or lesswith wavelength 1.55 m 
Furthermore, loss of this optical waveguide 1 above month did 
notfluctuate in under condition of 75 °C/90 %RR 

[0047] 



ISTA's Paterra(trri), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://ww\v.intlscience.com Tel: 800-430-5727) 



R16 



JP 98I48729A Machine Translation 

nt24] 



[Chemical Formula 24] 




[0 0 4 8] <SlE«4>SJ6«i tHtt*»aiz«ky 

. mT<D«&3£ (2) (^g2, 0 0 0) T*a**lS 
;t/ft2£&& 4 0 Jim. (8 4 O j/ m. An 1%) £ 

mO)fi*«wWyaiL. ffiA»**asLfctc%, 0. 

85/imt1. OdBJslT. 30/imf1. 0 

dBttTtftofc. *fc, A*&0lIiftttftttH:*A 

0. 8 5//mt^tIl. 3/imt'^O. IdBJUTT* 
feofco ZO*a*8(Dll*tt7 5°C/9 0% 



[0 0 4 9] 
Ut2 5] 




(8) 



[0048] <Working Example 4> Channel optical waveguide ( dep 
th40 m, width 40 m and nl %) for multiple modes 
was produced by Working Example 1 and same method ^making 
use of solution which adjusted liquid state silicone epoxy 
oligprrer and photoinitiator 2 wt% whichare displayed with 
structural formula (2)(molecular weight 2,000) below . This 
optical waveguide was cut in length of 5 cm with dicing saw, 
when the insertion loss was measured, with 0.85 mitwasal. 
0 dB or less with 1 .0 dB or less andthe wavelength 130 m 
In addition, polarization dependency of insertion loss with 
wavelength 0.85 m and was 0. 1 dB or lesswith wavelength 1 .3 
m Furthermore, loss of this optical waveguide 1 above 
month did notflucruate in under condition of 75 °C /90 %RR 

[0049] 

[Chemical Formula 25] 



[0 0 5 0] <£ft«5>£*«l kR9tirt&\z*t) 
s T!E#i&5£ (3) (#*S3 f OOO) T?»*4l4a 

SS (38* 8 if m. B8/im. AnO. 3%) ^|}Lf; 



[005 1] 
[ft2 6] 




O-Si 



(9) 



[0050] <Working Example 5> Channel optical waveguide ( dep 
th8 m, width 8 m and n03 %) for single mode was 
produced by Working Example l and same method ,making use 
of solution which adjusted liquid state silicone oligomer and 
photoinitiator 2 wt% whichare displayed with below-mentioned 
structural formula (3)(molecular weight 3,000). 

[0051] 

[Chemical Formula 26] 
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[0052] (St*, x : y = 7 : 4) Z<Dittm&&£ 
¥4 -»ifv-l:J:ot5 cm(Z)S$lz«yasL, II A 
«5fe*aiSLfctC^. 1. 3|fm-ei. 5 d B JUT. 
Xfil. 55«mf3. OdBWTT?ftofc D *fc % 
A«5fe<D«»tSStt«»fi 1 . 3/imt'tMl. 5 5 
(imTtO. IdBiaTt'fcofc. $ blc. C0)5fcagifc 
»(D«*I*7 5°C/9 0%RH(DMT!:fc^Tt1 fi 

[0 0 5 3] Of?fZ@»ftattvijD->*»Jdr-7-$ 

(i^$40/im, «40iim, A n 1 %) *ttHL 
fco C<D*»ifi»Sy-f v>yv-l=«fcor 5 cm(Dfi 
*lc«yttL. »Affl££*£Lfc£C*. «fiO. 8 
5/fmXM. OdBiaT, 1. 3//mt0. 5 5 d B£l 
T, ML 55tfmTM. 0 d BJsZT-Cfcofcp *fc 
• »A«5fc<&iI»ttSttl*0. 1 dBWTUJ&ot. £ 
bK, Ca>#SS*»a>»3fett7 5°C/9 0%RHtf)£<4 

[0054] <SSffifl6>SlGfti tB«4»ai:J:y 
, TIE^ii^ (4) (»«3, 000) T*a^n^;"a 

2M%$»8Lfci8iSSfflL\ 5E««li:Htt4*a 

(Z«fcy7il/^t-Kffl*aaK (i*40^m, i|£4 0 
/im, An1%) Stt&ILtco ^(D*8*BJ^v> 
yv-lCcfeoTS cmCDgSlcSjytfcU t¥A«*£S1 
£Lf-<tC*>, MO. 85/imt1. OdBUiT, % 
3/imt'O. 5 d BT?J£AT. »fi 1 . 55/imt' 
1. OdBBiTt'ftifc. *fc. »A«*0)ffl««Stt 
1*0. IdBJilT-Cftofc. Cflftg&ftCDil 
£1*7 5°C/9 0%RHO)ftttTICteL^T t 1 B^ISl± 



[0055] i 6icHaa>*t»tffl^Tv>y;«-K 

o. 3%) «ft»Lfc. c©ft*«B$^'»yv- 
iccfcors cmoofiiicaymL, »A»5fc£»SLfc 

1. 3/imTM. 5dB£lT«Xfi1. 5 5// 
mt'3. OdB^T-Cfeofc. 

[00 5 6] 



[0052] (In Forrrula, x:y=7:4) This optical waveguide was cm in 
length of 5 cm with dicing saw, when the insertion loss was 
measured, with 13 m it was a 3.0 dB or less with 1.5 dB or 
less andthe wavelength 1.55 m In addition, polarization 
dependency of insertion loss with wavelength 1.3 m and was 
0. 1 dB or lesswith wavelength 1 .55 m Furthermore, loss of 
this optical waveguide 1 above month did notfluctuate in under 
conditionof 75 °C/90 %RR 

[0053] Next optical waveguide (depth 40 m, width 40 
m and nl % ) for rrultiple modes was produced making use of 
sirrilarliquid state silicone oligomer, with Working Exarrple 1 
and same method . This optical waveguide was cut in length of 
5 cm with dicing saw, when the insertion loss was measured, with 
wavelength 0.85 m with I. OdB or less and 1.3 mitwasal. 
0 dB or less with 0.55 dB or less and wavelength 1.55 m In 
addition, polarization dependency of insertion loss was 0. 1 dB 
or less. Furthermore, loss of this optical waveguide 1 above 
month did notfluctuate in under condition of 75 °C/90 %RH 

[0054] <Working Exarrple 6> Optical waveguide ( depth 40 
m, width 40 m and nl %) for rrultiple modes was 
produced by Working Exarrple 1 and same method .making use 
of solution which adjusted liquid state silicone vinyl ether 
oligomer and photoinitiator 2 wt% whichare displayed with 
below-rrentioned structural forrrula (4)(molecular weight 3,000), 
with Working Exarrple 1 and thesame method . This optical 
waveguide was cut in length of 5 cm with dicing saw, when the 
insertion loss was measured, with wavelength 0.85 m with 1 . 
0 dB or less and wavelength 1 .3 m withthe 0.5 dB below, it 
was a 1 .0 dB or less with wavelength 1 .55 m In addition, 
polarization dependency of insertion loss was 0. 1 dB or less 
Furtheirmre, loss of this optical waveguide 1 above month did 
notfluctuate in under condition of 75 °C /90 %RR 

[0055] Furthermore channel optical waveguide ( depth 8 m , 
width 8 m and n0.3 % ) for single mode was produced 
making use of themateriaJ of same kind This optical waveguide 
was cut in length of 5 cm with dicing saw, when the insertion 
loss was measured, with 1 3 mit was a 3.0 dB or less with 1.5 
dB or less andthe wavelength 1.55 m 

[0056] 
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0-CH=CH-CH 3 



(10) 



[Chemical Fonrula 27] 



[00 5 7] (it*, x : y = 1 : 1 ) 

[00 5 8] 
Hb2 8] 



CH 3 



CH 2 =^-0-CH 2 --<P^?-^^ (11) 



CH 3 



[0057] (In Formula, x: Y=l: 1) 

<Worldng Exanple 7> Acinic oligomer of liquid state which po 
ssesses structural fonrula (5) which is shown belowand solution 
which adjusted photoinitiator 2 wt% were prepared 

[0058] 

[Chemical Formula 28] 



[0059] o#lc % 3HK0M. 2£E«ft*aMzj:y 

[0 0 6 0] ftHLfc-7;^t-Kffl*»*B (^£4 
Olim. iS40x/m. An 1%) Sy-fy>^V- (Z 

C^>, ;MO. 85«mt'1. OdBUIT. 1. 3//m 
T'O. 5dBiaT. 55/imt5. OdBUiT 

■efcofc. »Aa*o)iiaftsi4f*aifii. 3^ 

mt't»fil. 55/lmTtO. 1 d B "ClsTFT* fe o fc 
c Z0)#g&&0a5fcl*7 5°C/9 O%RH0) 

*-KJS*S»B (S* 8 tfrru «8 /fm % A n O. 3 
%) (DtR&IH. 3//mT*0. SdBUlT. ftfi 1 . 5 

3iimft^1. 55/im-CtO. IdBJilT 

[0061] <seJ6«8>S8Jfi«i"effl^fc»tta)X7K 
if -7-t*asiBte#j2«ft%*HBLfc»a 

20?¥fiLfco 

[006 2] O-^fZ. 02 (a) «fc 5 IZ, 5E£ 4 

0//mx65 0mmXgj5 0mm{D;1[f;i()2 1 ££L 

g0. 85/im) . S^§§2 3A<^^LTSBg*^fzS 
$ 1 0 0/imO)X?K*->»B36<*«±lC»a**lfc^5 



[0059] Next, optical waveguide was produced with Working Ex 
arrple 1,2 and same method . 

[0060] Optical waveguide (depth 40 m, width 40 m and 

n 1 % ) for multiple modes which it produces was cut in 
length ofthe 5 cm with dicing saw, when insertion loss was 
measured, with wavelength 0.85 mwith l.OdBor less and 1 . 
3 mit was a 5.0 dB or less with 0.5 dB or less and the 
wavelength 1 .55 m In addition, polarization dependency of 
insertion loss with wavelength 1 .3 mand with wavelength 1. 
55 mwas below with 0. 1 dB. Furthermore, loss of this optical 
waveguide 1 above month did notfluctuate in under condition of 
75 °C /90 %RR Loss of optical waveguide ( depth 8 m , 
width 8 mand n0.3 %) for single mode was 0.5 dB or less 
and wavelength 1 .55 mor less withthe 1 .3 m In addition, 
polarization dependency of insertion loss with wavelength 1 .3 
mand was 0.1 dB or lesswith wavelength 1.55 m 

[0061] <Working Example 8> Epoxy oligomer of liquid which i 
s used with Working Example 1 and solution 20which adjusted 
photoinitiator 2 wt% were prepared. 

[0062] As next, shown in Figure 2(a), it possessed liquid useless 
21 ofthe depth40 mX width 50 nrnX length 50 mrn, 
putting between that liquid useless and semiconductor laser light 
source 22(excitation wavelength 0.85 m) and the light 
receiver 23 facing, it prepared platform 24 where epoxy resin 
of thickness 100 mwhichis arranged was formed on substrate. 
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As for depth of light-emitting surface 22 fromsubstrate upper 
surface as for I ight-enitting surface area as forthe 2X5 m 
and ligjrt-recei ving surface 23 it is a 50 m with 80 m 
Fromsubstrate it adjusts center of incident light and light 
emitting to thedepth 80 m index of refraction of this 
epoxy resin was 1 .52 with wavelength 0.85 m solution 20 
was filled to liquid useless 21 next ( Figure 2(a) ). In this case 
controlling quantity of solution 20 which is filled,after that, it 
irradiated UV ligjit 26 to mask 25 crossing over whichpossesses 
kind of optical waveguide pattern which is shown in Figure 2(b) 
( Figure 2 (c)). irradiation dose was 2000 ml/cm2. after that, 
when this sample was developed with isopropanol solulion,only 
photoirradiated part epoxy oligomer of liquid could harden in 
accordance withthe ridge * pattern 25a of mask 25, could 
produce ridge * pattern 27 of kind of shapewhich is shown in 
Figure 2 (d). index of refraction after hardening was 1 .535 with 
wavelength 0.85 m after that, index of refraction applying 
1.52 epoxy resin with wavelength 0.85 reproduced optical 
waveguide in this ridge * pattern, interconnect is done optical 
waveguide element 200 which could produce optical 
transmission and reception device withthe channel optical 
waveguide 29 ( depth 45 m, width 45 m and nl%) 
which possesses cladding 28 which consists of epoxy resin ofthe 
index of refraction 1 .52 with this operation and core 27 which 
consists of theepoxy UV hardening resin of index of refraction 
of 1 .535 ( Figure 2 (e)). From this optical waveguide 22 when 
light is introduced, bonding loss of bonding loss 0.5 dB and 
incident light side was 0.5 dB extent. 

[0063] <Working Example 9> As shown in Figure 3 (a), platfor 
m33 where epoxy resin of thickness 100 m whichpossesses 
liquid useless 32 of depth 40 mX width 50 rrmX length 50 
mm which possesses theslot 31 of depth 100 mX width 20 
mX length 20 mm in center part was formed on substrate 
was prepared index of refraction of this epoxy resin was 1 .52 
with wavelength 0.85 m wavelength filter 34 (Only 
wavelength 0.85 m transmits filter ) was filled to slot of 31 
next, liquid 10 ofthe Working Example 1 was filled to liquid 
useless31. In this case quantity of liquid 10 which is filled has 
beencontrolled precisioa after that, UV li^it 36 was irradiated 
to mask 35 crossingpver which possesses kind of optical 
waveguide ridge * pattern which is shown in Figure 3 (b) ( 
Figure 3(c)). irradiation dose was 2000 mJ/crm. after that, 
when this sample was developed with isopropanol solution,only 
photoirradiated part liquid epoxy oligpmer could harden in 
accordance with slit pattern (ridge * pattern)35a ofthe mask 
35, could produce ridge * pattern 37 of kind of shape which is 
shownin Figure 3 (d). index of refraction after hardening was 1 . 
535 with wavelength 0.85 m after that index of refraction 
being wavelength 0.85 m, in order to become the 1.52, epoxy 
resin which was adjusted was applied photocuring of index of 
refraction 1 .52 wavelength filter equipped channel optical 
waveguide which possesses thecladding 38 which consists of UV 
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hardening epoxy resin which is done and core 39 whichconsists 
of UV hardening epoxy resin of index of refraction of 1 .535, it 
could produce the wavelength separation part item300 ( depth 
45 m width 45 m and nl %) with this operation ( 
Figure 3 (e)). wavelength separation characteristic which in this 
optical waveguide introduction it is place, as forlight of 0.85 

mfromport 1 of reference number 301, inadditionas 
forlight of 1.3 mradiation does light of 0.85 m and 1.3 

mfromport 2 of reference number 302 was shown fully, 
isolation of insertion loss 1.5 dB and wavelength was 40 dB 
extent with 0.85 mband 
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[0064] <Working Exanple 10> As shown in Figure 4 (a), platfo 
rm43 where epoxy resin of thickness 100 mwhichpossesses 
liquid useless 42 of depth 40 mX width 50 mm X length 50 
rrm whi ch possesses therecessed part 4 1 of depth 100 mX 
width 126 m X 1 cngth 5 mm in both ends was formed on 
substrate was prepared index of refraction of this epoxy resin 
was 1 .52 with wavelength 0.85 m Filling optical fiber 44 
(125 m outer diameter and core diameter 50 m)to 
recessed part of reference number 41 next, it locked withthe 
adhesive ( Figure 4(b)). liquid 10 of Working Exanple 1 was 
filled to liquid useless 42 next. In this case, injected amount of 
liquid 10 is controlled to precision after that, UV light 46 was 
irradiated to mask 45 crossingpver which possesses kind of 
optical waveguide ridge * pattern 45a which is shown in Figure 
4 (c) ( Figure 4 (d)). irradiation dose was 2000 mJ/crrC. after 
that, when this sample was developed with isopropanol solution, 
only photoirradiated part epoxy oligomer of liquid could 
harden in accordance withthe ridge * partem 45a of mask 47, 
could produce ridge * pattern 48 of kind of shape which is shown 
in Figure 4 (e). index of refraction after hardening was 1 .535 
with wavelength 0.85 m after that, index of refraction 
being wavelength 0.85 m, in order to becomethe 1 .52, 
applying epoxy resin which was adjusted, photocuring it did It 
could produce optical fiber equipped channel optical waveguide 
401 (depth 45 mwidth45 m and nl%) which 
possesses core 400which consists of UV hardening epoxy resin 
of index of refraction of cladding 4 9, 1 .535 which consistsof 
epoxy resin of index of refraction 1 .52 with this operation ( 
Figure 4(f)). When Iigjtf of 0.85 m and 1.3 mis 
introduced in this optical waveguide/adiation it did li^it of 0.85 
m from optical fiber 44, insertion loss wasthe 1.5 dB extent. 

[0065] Furthermore, in place of liquid epoxy oligomer, it could 
produce part whichpossesses performance which is equal to 
Working Example 8 or 1 0 liquid silicone epoxy oligomer of 
trusirrvention,rrBkinguseof liquid silicone oligomer and 
liquid silicone vinyl ether oligomer. 

[0066] <Working Example 1 1> Kind of diffraction grating 50 
which in place of wavelength sheet which is used in theWorking 
Example 9 is shown in Figure 5 was inserted, wavelength 
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sqxirationelemenhvhich is similar to Working Exarrple 9 was 
produced, when light of 0.85 mand 1.3 mis introduced, 
light of 0.85 mand light of 1.3 mwere separated, isolation 
of insertion loss 1.5 dB and \vawlerigthw3\^lengthseparation 
element of 40 dB extent was production possible with 0.85 m 
band 

[0067] <Working Exarrple 1 2> Kind of half nirror 60 which in 
place of wavelength sheet which is used in the Working 
Example 9 is shown in Figure 6 was inserted, branch element 
which possessesthe shape which is similar to Working Example 
9 was produced, 0.85 m,whenlight is introduced, light of 0. 
85 m was done branch, branch elementof insertion loss 1 .5 
dB and splitting ratio 1:1 was production possible. 

[0068] <Working Exarrple 1 3> Kind of light polarizing elemen 
1 70 which in place of wavelength sheet which is used in 
theWorking Example 9 is shown in Figure 7 was inserted, 
polarized light separation elementwhich possesses shape which 
is similar to Working Example 9 was produced However, in 
this case it has made optical waveguide factor which satisfies 
single mode conditionwith 1 .3 m core is 8 X 8 m and 
refractive index difference 0.2 % concretely. When circularly 
polarized light of 1.3 mis introduced, TE mode radiation 
didlight from port 1 of reference number 71 of Figure 7, only 
TM moderadiation had done from port 2 of reference number 
72. isolation was 30 dB or greater. 

[0069] <Working Example 14> As shown in Figure 8, that light 
from LED 80 is received insertedthe wavelength sheet in 
Working Exarrple 9, it was possible to insert lens 81 due to 
thesame method , to produce multiple modes optical waveguide 
82 of lens attaching, bonding efficiency 1 0 dB extent it 
improved in comparison with when there is not alens 81 . 

[0070] 

[Effects of the Invention] As above explained, ridge * pattern f 
ormation method of polymer optical waveguide core of this 
invention, simply, inaddition is superior in heat resistance and 
moisture resistance by using reactivity oligomer material, the 
bfrefringence is small, polymer optical waveguide pattern where 
connection with optical component is doneeasily can be 
formed In addition, membrane can be hardened with 
illumination , and optical waveguide ridge * pattemwhich has 
smooth wall surface can be formed with steep by developing 
withthe suitable solvent. In addition, ridge * pattern formation 
method which uses conventional polymer, becomes easily 
optical waveguideprocessing possible with thick film vis-a-vis 
thick filmforrmtion * optical waveguide processing beingvery 
difficult. Furthermore, conventional heat resistance as for 
arorratic-o)ntaining polymer thin film which is designed, with 
thephotoairing body of liquid oligomer of this invention, this 
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birefringence is decreased to the 1 X 1 0 or less vis-a-vis having 
possessed big birefringence because of orientationof molecular 
chain, with optical waveguide due to this said material, it 
becomes possible todecrease polarization dependency below 
permissible value . In addition said optical material can acquire 
suitable viscosity which corresponds to theformation process of 
thin film with adjustment of molecular weight. 

[007 1] Therefore, as for this invention, with general optics and 
minuteoptics field, in addition, it can apply to various optical 
waveguide , optical integrated circuit or optical circuitry 
sheetetc which are used with field of optical communication 
and optical computing. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] With those in order to explain rmnufacturing method 
of polymer optical waveguide element where ridge * pattern 
formation methodof polymer optical waveguide core which is 
based on this invention is applied, (a) to (f) is theschematic 
diagram in order to explain each step. 

[Figure 2] With those in order to explain iranufacturing method 
of polymer optical waveguide element for ynetar connection 
where ridge * pattern formation method of polymer optical 
waveguide core which is based on this invention isapplied, (a) to 
(f) is schematic diagram in order to explain each step. 

[Figure 3] With those in order to explain rmnufacturing method 
of polymer optical waveguide element for 
wavel engthseparati on where ridge * pattern formation method 
of polymer optical waveguide core which is based on this 
invention isapplied, (a) to (f) is schematic diagram in order to 
explain each step. 

[Figure 4] With those in order to explain rmnufacturing method 
of optical fiber equipped polymer optical waveguide 
elementwhere ridge * pattern formation method of polymer 
optical waveguide core which is based on this invention is 
applied,(a) or (g) is schematic diagram in order to explain each 
step. 

[Figure 5] Ridge * pattern formation method of polymer optica 
1 waveguide core which is based on this invention being applied, 
itis a schematic top view of wavelength separation element 
which uses diffraction grating which isproduced 

[Figure 6] Ridge * pattern formation method of polymer optica 
1 waveguide core which is based on this invention being applied, 
itis a schematic top view of splitting element which uses mirror 
which is produced 
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[Figure 7] Ridge * pattern formation method of polymer optica 
l waveguide core which is based on this invention being applied, 
itis a schematic top view of polarized ligjrt separation element 
which is produced 

[Figure 8] Ridge * pattern formation method of polymer optica 

I waveguide core which is based on this invention being applied, 
itis a schematic top view of lens attaching optical waveguide 
which is produced 

[Explanation of Reference Signs in Drawings] 
10 solution 

I I liquid useless 

12 platform 

13 mask 

14 UV light 

15 ridge * pattern 

16 cladding 

17 core 

Channel optical waveguide for 1 8 rrultiple modes 

20 solution 

21 liquid useless 

22 semiconductor laser light source 

23 light receiver 

24 platform 

25 mask 

26 UV light 

27 ridge* pattern 

28 cladding 

29 channel optical waveguide 

31 groove 

32 liquid useless 

33 platform 
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34 


wavelength filter 


35 


mask 


36 


UV light 


37 


ridge * pattern 


38 


cladding 


39 


core 


41 


recessed part 


42 


liquid useless 


43 


platform 


44 


optical fiber 


45 


adhesive 


46 


mask 


47 


UV light 


48 


ridge * pattern 


49 


cladding 


50 


diffraction grating 


60 


half mirror 


70 


light polarizing element 


71 


port 1 


72 


port 2 


80 


LED 


81 


lens 



Multiple modes optical waveguide of 82 lens attaching 
200 optical waveguide element 

300 wavelength separation element 

301 portl 

302 port 2 
400 core 
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401 optical fiber equipped channel optical waveguide 
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